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ABSTRACT 


The concept of accessing a data base and EDP equipment 
located ashore from ships at sea 1S presented as a complete 
eystem entitled Remote Interrogation Information Exchange 
System (RIIXS). The system contains the following elements: 
a data base located ashore; an input/output terminal located 
aboard ship; and a digital data link, provided by FLTSATCOM, 
connecting tiem RIIxXS i1sedesioned to Sujeply the weer 
commander with operational information vital to command and 
control in addition to providing command mobility and rapid 
command assumption. RIIXS is evaluated on the following 
mimeteria: reliability; Survivability; maintainability; 
menconnel manning; data transmission rates; dollar cost 
resource allocation; and contribution to command and 
@omtrol. RIIXS is shown to be vastly superior to a Similar 


System located aboard ship. 





il. 


el 


TABIEESOT “GONTENTS 


INTRODUCTION - - - - - - - - - - - - 


2 


REMOTE INTERROGATION INFORMATION EXCHANGE 
Sroken VESsCh ye Tih = -- - - - -— — 


A, 


ie 


INTRODUCTION - - - - - - - - - - 


Si ote i oGREPIRION = = - = - <= 


i 
2 
Se 


Central Data Control Center- 
NFC Interrogation Terminal - 


Information Exchange Path- - 


PRIMARY RIIXS FUNCTIONS- - - - - 


RIIXS DATA BASE- - - - - - - - - 


Ike 


ie 
ae 


Ss 


General and Administrative Type 


Intformation- -@& - - - -=- = 
NFL Operational Forces - - - 


Intelligence on Other Forces 
NFC's Operating Area - - - - 


XS EOULOMENl= -028- - (es 


Gommumeacation Link - - = = = 


Central Data Control Center 


Numbered Fleet Commander 
Interrogation Terminal - - - 


RIIXS EVALUATION CRITERIA- - - - - - 


A. 
be 


INTRODUCTION 
REDTAB TET Ey = 
ile 
oe 
Sm 


1 
\ 
1 
I 
I 
1 
| 
1 
I 
1 


1 
1 
1 
1 
1 
1 
1 
I 
1 
1 


CDCC - - 


NFCIT- - - - - - - - - - - - 


Communication Path - - - - - 


SURVIVABILITY- - - - - - - - - - 


in the 


= -_ _- = 


18 


18 
18 
Vy 
fan 
Wis 
26 
28 


28 
28 


te) 
IAS) 
30 
30 


oy 
33 
33 
35 
55 
36 
57 


40 





G. 
H. 


MAINTAINABILITY- - - - - - = = = = 
PERSONNEL MANNING- - - - - - - - - 
DATA TRANSMISSION RATES- - - - - - 


DOLLAR COST RESOURCE ALLOCATION- - 


CONTRIBUTION TO COMMAND AND CONTROL- 


IV. CONCLUSIONS- - - - - - - - - - - - - - 


BIBLIOGRAPHY - - - - - - - = - - - - - - - = 


INITIAL DISTRIBUTION LIST- 


Mme DD 2473 - ~-ur - - - eee = See 


44 
47 
49 
a2 
54 
58 
66 
68 
69 





ADP 

bps 

CDCC 

EP 
FLTSATCOM 
HF 
IFDS 

NFC 


NEC IT 


NTDS 
OC 
RIIXS 


TABLE OF ABBREVIATIONS 


Automatic Data Processing 

bits per second 

Centvar Satameontrol Center 
Elechronwe Data Processing 

Fleet Satellite Communication (System) 


High Frequency (3-30 MHz) 


‘Integrated Flag Data System 


Numbered Fleet Commander 


Numbered Fleet Commander Interrogation 
Terminal 


Navy Tactical Data System 
Officer-in-Charge 


Remote Interrogation Information Exchange 
system 





I. INTRODUCTION 


Communications have always played an important part in 
military operations. Both strategic planning and tactical 
operations have relied very heavily on communications in 
the past 200 years of world history. This point is valid 
whether in regard to breaking the Japanese cryptic communi- 
cations code of World War II or the present system of 
communications stations around the world. 

ime inpertance of any Communications system 1s 1€ts 
meelaty to exchange information between different points 
around the world; this information assists the military 
commander in making decisions. A military commander has 
weemmand'’ by virtue of his rank or position. However, he 
can have control of a situation only when he has the funda- 
mental information governing that situation. The better 
information he has, the greater are his chances of effec- 
mmerely controlling the situation. Also, if the information 
that he has is valuable, and his enemy does not know that he 
has it, then the military commander can have even greater 
control over the situation. Valuable information is an 
micegral part of “Command and Control” in the military. 

So far the term “valuable information’ has been used 
in the discussion without any definition. This is because 
information or intelligence means many things to many 


military commanders. Therefore, the author has elected to 





define the term "valuable information" to include any or 


all of the following qualities: 


Completeness of the information. 
SeceuGaty OL sence lieeonina t1Ol- 
Timeliness of the information. 
Accuracy of the information. 
Intelligence on enemy forces. 
Intelligence on neutral forces. 


intelligence on own forces. 


Since valuable information is an integral part of 
"Command and Control," how is it transmitted to the military 
commander? Throughout military history the answer has been 
meme type of “communications system." In the pasts many 
meicophisticated systems have existed: runners, smoke 
Signals, gunshots, lights, semaphore, flaghoists, and 
HF radio. Some of the examples may seem obsolete, but at 
one time each system was "state-of-the-art,'' and was able 
to get valuable information to the military commander. 

An accurate definition of a communications system in 
terms of military applications would be: "An information 
exchange system that is vital to Command and Control." 

How many military commanders think of our current communica- 
tion system as an information exchange system? Probably 

not very many. How many would look at a telephone and 
think, "information exchange system''? The point here is 


that for too long military commanders in the Navy have 





looked at a communications system and all they saw was a 
Communication system. They "have favled worremiizZe vie food 
communications" equal "good exchanges of valuable information." 
They have failed to realize that a reliable exchange of 
micormation is “vital to command and®control? If the informea- 
Gon is not valuable, then there is little reason to exchange 
aM. 

It is hard to get people to change their attitudes or 
perrosophy without a great deal of time and directed 
Eeuort. This is certainly true when it comes to improving 
and automating naval communications. In order to sell a 
bill of goods, the buyer must first be educated to the 
Mmrertanec om@the goods. “A step im the right direction would 
be to begin calling the Naval Communications System by a 
Meme appropriate name. The NavaleInformation Exchange 
system to Support Command and Control appears to be a more 
@ecurate title. The new phraseology appears even more 
accurate when applied to the Navy's satellite program. 
"Rather than call it the Fleet Satellite Communication 
system, call it the Fleet Information Exchange System. In 
reality, a satellite does not communicate, but rather it 
exchanges information ea one point to another. 

What is now called the Fleet Satellite Communieations 
System is really the most sophisticated information exchange 
System™yet proposed to aid command and@econure | atesece 


satellites have tremendous information exchange capabilities 





and thus they have tremendous command and control capability 
if naval commanders are willing to take advantage of the 
Situation. 

The purpose of this thesis is to narrow these capabili- 
pies down to one area. The area under consideration ais the 
mformation exchange system directly related to fleet com- 
manders at sea. The current command and control philosophy 
contends that a fleet commander should be located with the 
micet at Sea on a capital ship. In addition, the fleet 
commander is given a large staff and limited EDP equipment 
to provide him with valuable information for decision making. 
[iis concept @s not being questioned, but it should be 
n@ted that when new equipment=is brought aboard a ship, 
certain other equipment must be removed. In certain 
instances in the past, this has meant the removal of 
ship's armament and crew's living spaces. 

heonniallyesthere i1swonly one: flag ship im a numbered 
iflicet. Ili thas shap sustamns battle damage and isSewdoest 
to the fleet commander, the Admiral loses the use of his 
information exchange system and so does the fleet. That 
1s to say, a numbered fleet can lose its valuable decision 
making assets without losing its commander. The loss of 
these assets would imply a tremendous loss in command and 
Gomerol “CLPeectivenessm 

During the age of sail, a fleet commander was primarily 


concerned with what he could see from horizon to horizon. 





If he could not see it, 1t did not bother Mim, ~ [has *situaeren 
existed because once a ship was sighted on the horizon, 
it might take as much as half a day of sailing to get close 
enough for engagement. Because of the nature of the weapons 
involved and the time span taken to employ them, a fleet 
commander had ample opportunity (often measured in hours) 
Porappraise his enemy and take the appropriate action. 
Admiral Nelson realized the importance of communications 
to command and control even when the movement of his fleet 
Wepended on the wind, and the range of his cannon was not 
much more than a mile. He modified Britain's elementary 
flaghoist signaling system and parleyed with his captains 
for tO Major sea battles [Ref. 11]. He realized the 
emportance of command and control in the thick of a major 
fea battle and took préeat pains to communicate his battle 
memective to his captains prior to a major sea battle. The 
important point to HenenbeL here is that Nelson used and 
depended on the most reliable state-of-the-art communications 
available to him at the time for success at sea. His most 
remembered flaghoist was the one he raised while engaging 
em@ee rrench and Spanish at the Battle of Trafalgar in i805; 
"England expects that every man will do his duty." [Ref. 11]. 
Little had changed in the way of communications from 
Nerson's “era up to the time of World War” le cee nu non sea. 
advent of radio, flashing light, and a more sophisticated 


flaghoist code. World War II saw the development and 
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deployment of radar forsthe first time im nieeal war ieme. 
Radar expanded a sea commander's area of immediate concern 
tO a “dasttance Slightly ovewm thewhorivzeon. Conmsutderime vhe 
relatively slow speed of attacking aircraft (200 knots) 
and attacking ships (30 knots), the fleet commander was 
Seuil able to prepare his defenses after the enemy was 
G@eeected, «Preparation tame was often»measured in manwtes. 
Preparation was accomplished by disseminating valuable 
information to his own forces about the enemy, the most 
basic of which was the speed, altitude, direction, and 
iember of enemy alrcraft or ships. But still a fleet 
commander's area of immediate concern could be measured by 
a few hundred miles. 

At that time, communications for command and control 
foams still a wery limmted coneept. In faet, «ommunications 
fae a major impact on the outcome of World War II in that 
the enemy's own communications were used against him. The 
breaking of the Japanese cryptic code early in the war had 
monumental effects on the outcome of the war. Two very 
dramatic examples of these effects were: (1) The very 
successful sea battle at Midway where the Japanese lost 
Pour airéraft carriers daifd a large fitimber of their veteran 
Carrier pilots. (2) The second example was the shooting 
down of the airplane that contained the senior Japanese 
admiral at the time, Admiral Yamamoto, by several Army 


Avr Corps®pilts early im the war. The€Ploss totthe Japanese 
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was equivalent to the loss of Admiral Chester W. Nimitz 
to the United States had that occurred. 

During World War II, the importance of communications 
grew, but its importance to command and control was still a 
very limited viewpoint. The quality and reliability of Hr 
radio left a great deal to be desired in the eyes of many 
fleet commanders. At times it was even consea@lieredeaury; 
not to be depended upon, and certainly not good enough to 
base the survivability of a iveeteron . 

The weapons of modern warfare have changed drastically 
since World War II. These weapons have placed a trememaou's 
burden on the fleet commander to maintain the survivability 
and combat readiness of his fleet. His area of immediate 
@eneern isemo longer just over the homzzen. His area of 
concern is now the whole ocean in which he Sauelsmancdetalne 
Boumtries that border it. The threat to hus HOTrec ls. no 
longer limited to snorkeling submarines a few thousand 
yards away or 200-knot aircraft a couple of hundred miles 
away. The enemy may be a whole continent away; he can 
track the fleet's movements with surveillance satellites, 
and launch ICBM's with nuclear warheads at a BoskeenomGe . 
Mis possible for the enemy to strike without ever being 
detected because of "over the horizon capability" weapons. 
A fleet commander may have a warning of only a few seconds 
prior to an enemy attack. Such short notice is not enough 
time to prepare a defense, therefore, necessxtat tm 


constant preparedness. In addition, the number of 
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independent countries in the world has more than doubled 
since the beginning of World War II, adding greatly to the 
number of special political situations that a fleet 
commander must be aware of. 

ine sphere tor influence and the number of Special 
requirements that a fleet commander is responsible for ES 
merupitely greater now than ever before. Neither he nor 
meses Staff is capable of committing to memory all the items 
Sint ormation that he is responsible for. Therefore, some 
time of recording and filing system must be maintained to 
aid the fleet commander in making decisions. Additionally, 
M@eemtile system must be updated periodically, and easily 
access@bbe for retrieval of information. 

Reesh@uld be apparent. twat, the number of present-day 
epeceral situations dictates that a fleet commander needs 
aeeoait and seme type of file system to “accomplish hats 
me eeiiectively. the next question that arises ts where 
memoleace such av fate system. Hastemrcally, the fille system 
has always been placed aboard» ship because of therease 
ange timeliness with which information could be retricewed. 
Recently though, these files have grown so large and 
Gemplicated that costly EDP wequapment ms wequired to do the 
job effeetively. Asvan example, Integrated Flag vara 
System (IFDS) was placed aboard the USS Providence for test 
and evaluation purposes. IFDS alone required a staff of 
about 40 specially trained personnel, several million 
dollars worth of computers, and display equipment, as well 


as a substantial part of the ship's combat spaces. 
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The decision to place IFDS aboard ships was based 
meamarily on the fact that such a location@pecvuded sri 
greatest reliability of getting valuable information from 
Eitemtile system to, the fleet commander to use in making 
@ams20ns. Updating of the files still relied on HE 
radio and in-port periods. The accuracy and, therefore, 
meemusetulness of IFDS relies on the ability to update 
data files Wethmeurrent@intormation. HF radio offems 
tameliness compared to in-port periods but data rates and 
aeemnacy are poor, even under optimum conditions. In-port 
Demods, on the other hand, offer improved accuracy a 
miemecased data transfer rates, but timeliness is sacrificed. 

Witeh the introduction ofsBleet Satellite Communications 
(HitSATCOM) to the Naval Communications System in 1975, 

a cel#able high-speed data transfer system will be available 
mommuSse 1n updating file systems on a real-time basis. 

Bite before that idea is pursued in any great detail, the 
@mamafications of such a decision need to be analyzed. 

Picst, EDP=-type file systéme can be placed only on 
Marge ships such as CVA's, LPH's, LHA'ts, LCC's and CLG's 
adie to the space and people required for the equipment. By 
1975, all the cruisers in the Navy's inventory will be 
more than 20 years old. Can it be justifued to place a 
multa-maillionsdollar EDP-type file systemeon a Sip valpeady 
more than 20 years old which must support the system for 


anoenerT Um ears? 
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secondly, the placement of a file System oneaweune, 
Makes that ship an extremely high-value target (0 tmeecmcem 
The high-value target does not refer to the fleet commander 
aboard, but rather to the highly specialized equipment 
mxcard, Ihe objective of the enemy will be to eliminate 
mmac equipment from the fleet and not necessarily eliminate 
the commander. 

Loe brigeechrS = polnt to licht we Can recall agery 
mmoortant part Of American history. During the War of I8iZ, 
Commodore Perry was given the task of defending the Great 
imoes against British attack. In 1813, the British did 
attack and Commodore Perry resisted the attack with a 
omall fleet of sailing vessels. During the course of the 
Martie, his flagship, the Lawrence, was completely disabled. 
emery was able to escape with his "colors," row to nother 
Ship in his fleet and successfully carry on the D antes. 
After the battle, he sent his now famous message, "We have 
mr the enemy and they are ours..." [Ref. 11]. By soundly 
defeating the British on Lake Erie in 1913, Perry was able 
memproceet the United States northern flamk for the rest of 
mite war and this fact contributed significantly to the 
Outcome of the war. 

Back in 1813, command and control was represented by 
tne fleet commander and his “colors,” TVoday,, aademorems 
in the future, command and control will rely heavaly sou 


elaborate EDP and communication systems. If Commodore Perry 
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had been relying on an EDP file system, he would not have 
been able to carry his primary command and control system 
to another ship in the thick of battle and probably would 
Weme lostethe battle. 

If placing the file system afloat has these significant 
@rawbacks, where should it be placed? The obvious alterna- 
trvye 1S to place the system ashore at a secure naval station; 
this alternative provides many significant advantages which 
can be realized in all areas of operations. A high-speed 
data link between the fleet commander at sea and the shore 
Seation can be used to communicate accurate information to 
the fleet commander at sea in a timely manner. A dedicated 
data channel ial a synchronous communication satellite located 
between the two points could provide such a high-speed data 
ian k 

io Wwemabne: to get information from a computer, the user 
Mist access the computer through some type of input/output 
ferminal. This applies whether the user is standing next 
@eethe Computer or whether the computer is a thousand 
meles away. In any case, a reliable communication path must 
exist between the users' terminal and the computer. With 
mac introduction of the FLTSATCOM system in 1975, such a 
path will exist. This thesis will examine the concept of 
interrogating computer data files from various remote 
terminals around the world. Such a comeept. tsweaemc aad 
Remote Interrogation Information Exchange System (RIIXS) 


[Ref. 15]. This idea is not a new one, but to date) m0ue mame 
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emphasis has been placed on this idea by the Navy. The 
objective of this thesis 1s to develop and expand the 
concept of Remote Interrogation Information Exchange 
Pond £6 propose a system that could be implemented asia 


subsystem to the Navy's FLTSATCOM program. 


iy! 





II. REMOTE INTERROGATION INFORMATION 
EXCHANGE oroOTLM DESCRIP ie 


A. INTRODUCTION 

Remote Interrogation Information Exchange System (RIIXS) 
‘is a command and control data processing system designed 
to support numbered fleet commanders (NFC's), at sea or 
pepore, during the 1975-1985 time span. RIIXS 18. a concept 
Based on the information exchange capabilities of the Navy's 
meushiCOM program. Since RIIXS is primarily a concept 
of information exchange between two different points in 
mieeworld, it is flexible to change and can meet various 
requirements as set forth by the NFC's. Through the use of 
modern EDP procedures and the high-speed data links pro- 
vided by FLTSATCOM, it will be possible for a fleet commander 
Go place his bulk files ashore and access them through remote 
Gomm@anals. This is the concept of interrogating information- 
eeetiles from remote terminals which will be called "RIIXS" 


Miwoughout the remainder of the thesis. 


Be OLOlEM DESCRIPTION 

RYITXS can be considered = divided invemthr ce lammerareas. 
(1) the fleet commander's interrogating terminals and dis- 
play equipment; (2) the computers ashore with their bulk 
data files; (3) the transmission path between the two, 
through which the information will be exchanged. Each one 


of these areas will be discussed Driretly at thts eruce 
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Details will be brief due to the fact that only the 
capability for certain families of equipment is presented 
methout regard to speemric types, Certain vequipnenes eee 
be common to all RIIXS users while other types may be 
imeaue to the various NF Ges.) 

i. Centigl Data Comtrem Center 

the amenor has@ekeercu to calli the shoime aercetaoe 
igeexs the Central Data Control Center (CDEC). Optimum 
meacement of the control center ghouldidsbe at or near a 
FLTSATCOM ground terminal. In this way, information can 
De weclayed quickly, reliably, and in large volumes to the 
ieeevia the FLTSATCOM ground terminal. Secondly, the 
@emerol center should be loca@ed in an'tarea witere the NFC 
mes Some Sphere of influence. Considering the construction 
meejust two CHCC's, optimum placements could be in NCS 
Honolulu and NCS Norfolk. 

The heart of the control center will be a computer 
@esmened to store and retrieve large volumes of data 
Breated in files. In addwtien *o the CPU, a large array of 
memipheral storage equipment will be wmequired. inelided in 
mits equipment will be magnetic tape, disc, and drum files. 
Particular use will depend on the frequency that information 
changes within the files and the frequency with which the 
NEC will require the information. (See Prenren!”) 

Additionally, the CDCC will contain a number of 
visual display units and high-speed printers with which 


inputs and outputs can be monitored. Inputs and outputs 
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to the control céntér will pass through aegepecirais 

Aesiened communications computer. The communications 
computer will be separated from the main CPU by: some type 

of buffer which will permit thewmain CPU to opena@te ma eh- 
out becoming "input or output bound." The main purpose 

of the communications computer will be to document and 
forward all requests to the main CPU in a timely and 

eagerly fashion. che main CPU wll then answer the requests 
imomethe information contained in its files. Onee the anfor- 
iMeecton 1S retrieved, it is dumped imto a buffer. The 
communications computer then retrieves the information 

iment this bufter, completes decumentation, amd sends the 
information to the NFC via the FLTSATCOM onoundeseamanali. 

The GCC should be m@eintained Dympersonne! trained 
iimene COomputer-communications field. Since the CDEC is 
ashore, Civilian personnel may sbe employed in many areas. 
Also, much of the equipment could be standard manufacture 
design without expensive MILSPECS, The senior officer in 
meesCDCC should be knowledgeable in the area of computer 
@perations and should also be assigned as a member of the 
MG's staffioin a detached status. 

Ze, NEC Interrogation Témmama) 

The NFC'ts Interrogation Terminal (NFCIT) is 
basically an information exchange subsystem terminal, 
located in one of the ship's compartments. On desmenated 
flagships the. compartment will be specially designed to 


accommodate all necessary equipment and to facilrtatenune 
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display of requested information for the NFC, Among the 
more important pieces of equipment required will be several 
visual display units that can produce both graphics and 
papnanumeric information eng@their screens. At least one 
meen Speed printer will bew@meeded to print out alpiaimumeric 
imbeormation received from the CDCC. In addition, if as 
mecomnended that a minicomputer be available to supply a 
inmited memory™capability to provide for emergency 
Eweewations and also reduce redundant queries to the CDCC: 
Peorase Capacity can be located in the NFCIT or maintained 
in another compartment. (See Figure 2.) 

Information in and out of the NFCIT will be in 
digital form and be transmitted to the ship's communication 
Sommer by c@axial cable. Outbound information will be 
passed through the appropriate modems and basic FLTSATCOM 
Peensmit/receivwe equipment. Once the information leaves 
ffesNEFCIT in proper digatal format, responsibility for 
weemrate and timely transmission of the data to the proper 
CDCC rests with the FLTSATCOM Information Exchange Systems. 

3. Information Exchange Path 

The path through space oer the information will be 
exenanged between the CUCCWanmd the NFCI Weis weal i pene wsimpless 
and most basic section of RIEXS. The swecessftwl @peration 
of the information exchange path relies completely on the 
operation of the FLTSATCOM system as outlined in SOR 32-18 


(July 1972). This is because the alphanumeric data required 
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by the NFC in the time span, quantity, and qUaieee Srequea a 
can be supplied only by digital transmissions in the UHF and 
SHF frequency spectrum via synchronous communication 
pemecllites. | 

UHF and SHF are basically line-of-sight frequencies 
Maat have a very high data carrying capacity when compared 
fo HF radio. The main drawback to them is that transmission 
Giemacteristics are basically in a@ straight line. This 
Means that the receiver and transmitter have to be capable 
Samoecins Cach other fom successful communications to occur, 
items anticipated that there will be VeryeLew (OC Gas mole 
wie the CDCC and NFCIT are in a position for line-of- 
Silent communication. Therefore, age nehmoneus satellite 
fomescatellites) located approximately 22,500 miles above 
mm@emearth is needed to act as a relay vehicle between 
MeaeOIntsS On earth. (See Figure 3.) At this altituce: 
peeeemcle satellite can cover approximately one-third 
eeemcne Earth's surface for line-of-sight communications. 
Three such satellites can provide world-wide communication 
Capability between any two points except for the polar 
Pemmons. This basic communication capability wall be 
available to the RIIXS concept with the implementation 
of FLTSATCOM in 1975. 

The data to be transferred between the CDCC and 
the NFCIT will be in digital form. Both still-frame 2rapieeee 
and alphanumeric text will be Capable of being transmperce 


at 2400 bps [Ref. 15]. Since bandwidth will be at a premium 
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in theessatellite, RIIXS will operate In a eeiiSws teeing 
mode. This means that at some instant in time the NFC 
eannet use RI1IXSedue toeuser Saturation of them@sate] ire's 
bemdwidth. Thasstimesspan of inoperation 2S consa@éred 
ol and tolerable for’ system” operation. OneewenerNre 
mamablegto secure a channekgotf the satellite's frequene, 


fiemecannot be pre-empted by any other user, 


fe PRIMARY RIIXS PUNCTIONS 

As has been stated earlier, the ability for a fleet 
commander to make decisions concerning fleet operations and 
national security depends on the information available to 
fee, «6 CM COmMUNIiCcating proper information to an NFC is a 
eeeeical cemmand and Gentrol functzon along with the proper 
format and timeliness with which the NFC receives the 
mimeormation. As an example: If an NFC wants to know the 
Meeation of his fleet oilers, he does not want a complete 
file listing all ship locations; he wants a one- or two-page 
printout naming the ships concerned and their last reported 
Mecation. If he wants to know whether or not a certain 
Ship has an ASW capability, he does not want a whole file 
misting every ship in the fleet with an ASW capability; 
macher he wants a Single printout naming the ship, Sstaeing 
whether it has an ASW capability or not, and if so, the 
weapon systems aboard. 

The responsibility for the timeliness and accuracy of 


information will hinge on three major factors: (1) orig maeam 
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arrangement of the £iles at the CDCC; (2) piekomeEnE 
equipment used for correlating the information; (3) an 
@eLicer in change of the CDGG capable of valmidaGins sare 
Hatormation being’ sent out in response to NFCIT queries: 

RIIXS performs three main functions in supporting the 
NFC. These are: (1) Information collection and maintenance; 
eZeeinformation retrieval and eorre bation; «(3) @imfommation 
display. 

Information collection and maintemance: is responsable 
tee @the collection, validation, and recording of information 
mcne paoper caeles. Palle Oo Par and updating imdeormat mon 
@imgeady recorded in filesS on a periodic basis 1s considered 
oeprame responSibality od netiinemericen 

Inftoniietonsretrlevaleand commelatiioni~ —rsmmesponsible 
iene trieving the information genmane to NFCIT queries 
ie COTrehating that andormatwon down to the smallest 
meosiDle foamat. The Odetieer ine Clhamge, of the CDCC will 
be of prime amportance to the success of RIIXS. This is a 
ieyOr reas@n why the officerwan charge of the CDCC should 
be a staff member of the NFC concerned. 

Information display: cam be in either of two forms: 
visual display or high-speed printout. The NFCIT should 
ee capable of displaying the same information dieerenes 
format. Additionally, the CDCC will have Fen ene display 
equipment as that in the NPCIT. In this way, it wa ielee 
possible for ‘the OIC of the CDCC to monitor ali incom aren 


transmitted tomtihe NFC in the»exact same format. 
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D. RIIXS DATA BASE 


The information contained and the way the information 


ms Organized within the database 1S Of aprimewmmportance 


womthe success Of RIIXS. Thewprimary objective of thesepcc 


is the storage and organization of information into a data 


base that can respond quickly and accurately to queries 


from the NFCIT. The author sees three main areas of 


ime ormation that should be contained in the data base: 


general and administrative type information; information 


om NFC's operational forces; and information on other than 


Mee Ss Own forces. (The latter has been historically called 


intelligence. ) 


i 


Gemeral and Administrative Iype Imfoumation 


Pemoormne)] reeerds to include pay amd leave 
ac COUME1iS data. 


weisator cleawan@ey including VIP's and 
engimecring consultants. 


indexsot Navy notices and receciwerdiycctives , 
Oceanographic and meteorological data. 

EMEON Tcontingency plans: 

EVCGELoOni1G ~and BCOUStEC SICiHature flies om 
Ships and individual equipment, including both 


fOreren and U.S, tlectmmmits. 


Requirements of major treaties with nations 
in the NFC's operating area. 


oterage of battle contimgemey pl ame. 

NFC Operational Forces 

MisSion Capabilities and Tiamitatsonseso. 
inda#vidual “S¥éet units to include, but wet 


limited to, armament, speed, range, and 
endurance. 
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Identi£icatzon, and Jecation of a) ie a 
units at any given time or proj]ceecumem. 
ibe, clave Uciblr Ss 

Ability to determine individual sflectannnt 
Capability for eontinuecd Operations —aissen 
sustaining battle damage. 


Speer mee reports Of fecct units suchras Ror 
POKO Tt Ojeer Ce KCheneEPT's, SLT REP sere. 


Location and status of all support elements 
Uinndiens jiietied 1 CtLOimodesene NEC. 


Ability to determine the most appropriate 
unit for future task assignments based on 
lOCemiOnmaidecapanllipes of fall it leet upats 


Nec limccnecmoneOther Forces ian the NEC's Operating 
Area 
LoOcat lone ldentitt lee roy. and €apabill 1 Giles sou 
alel air and naval Bemees to include @Gricmedy, 
Dir lendlv. and neutmalounits in thesoperational 
area. 


Fore Wen vir vemd namwal orders of Weed lex 


Dasection fromowhach hostile action as 
Mose, liwely to. o@cur. 


Specie) filles oneteoumapnic andepotltical 
happenings that are classified as "sensitive 
Situatilenms."' 
fie above list of requirements is not designed to be the 
total informational paelage contained by the GUCC. bit 
should be considered general guidelines. The three main 
information headings, Administrative, Operational, and 


mnitelligence, should be cemsideréd a good begimming to Che 


organization of the CDCC data as diréectesipport to tice 


EY ROIXS EQUIPMENT 


During normal operations, RIIXS may be spread out over 


several thousand miles. Therefore, the equipment must be 
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classified by geographic location as well asmGg rae ional ite 
Basically RIIXS Ws a COmputer-oriented Waita base Ser vamigea 
designated remote terminal through a communication link; and 
because ofthis the» equipment willl be looked at from this 
vantage point. 
1. Communication Link 

The communication link is the means with which 
meormativon is exchangedebackewand forth between the data 
base and the designated terminal. The actual link is to 
Dew provided by FLTSATCOM's system of satellites, 
ground stations, and feon net equipment aboard ships. 
mas information will be transmitted wmedigitaleform as 
Specified by FLTSATCOM requili@hionts: This* digital informa- 
fen Will originate from the NFCIT, be diweeted to the ship's 
communication spaces, pass through the necessary buffers 
aac =modems-andethen transmitted to the proper FLTSATCOM 
feeellite. This satellite will then relay the information 
Goethe proper PLTSATCOMe¢greund station, through its 
Pereters and modems, and then transmit it to the CDCC. The 
communication link just described (from NFCIT to CDCC) will 
mei cntirelya@eon theyequipment in the FLTSATCOM system as 
designated in SOR 32-98 dated July 1972. 

2. Central Data GentrolmGenter 

The Central “Data Control Center (CUEC) 15 °enemd tes 
base which must supply a designated terminal with designated 
information. The volume and type of information that must 


be supplied in a quick response mode necessitates the use 
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of modern EDP equipment. It is envisioned that three 
computers will be necessary. As was mentioned earlier, a 
separate communications computer is needed to handle 
message traffic. A main computer is needed for the actual 
preoeessing, information retrieval, and data base updating. 
A third computer should be available as a back-up and be 
Mmeeevlc Of taking over in the ™event of a failure im ertmicr 
ome or both of the two primary computers. The main CPU"s 
Should be designed to work in a time sharing mode either 
idependently or in unison. 

In a@a@ition to computer hardware, various peripheral 
equipment will be necessary for successful operations. The 
exact model types and numbers are such that they should 
Memspecified at a high command level. Nevertheless, it 
Ms possible to generalize the type of equipment needed to 
Mei till the mission and it is listed below. 

Magnetic tape units 
Disc file units 
Input/output terminals 
Temporary storage buffers 
Card punch machines 
Card readers 

Card sorters/verifiers 
Paper tape units 
High-speed printers 
System monitor console 
Visual display units 


Teletype prinvexrs 


Microfilm/microfiche 
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3. Numbered Fleet Commander Interrogation Terminal 
The Numbered Fleet Commander Interrogation Terminal 
(NFCIT) is to be considered a remote terminal wwath the seme 
purpose of supporting the NFC with command and control infor- 
mation. Therefore, the equipment necessary to fulfill this 
requirement can be reduced to basic input/output terminals 
and various display units. Additionally, a small computer 
with limited storage capacity will be required. The storage 
capability could be availabe in several forms: magnetic 
@ore, tape or disc. 
The input/output terminals will be operating at 2400 
bps so it is anticipated that not more than two, with one 
as a back-up will be needed. Display units could include 
any combination ae telétype, high-speed printers, and visual 
display units. The following equipment should be specified 
Boma requirement of the NFCIT: 
Minicomputer 
Limited storage capability 
Visual display unit 
High-speed printer 
Teletype units 
input, omeput temminads 
Modems 
Scheduling and sequencing of message inputs will be a 
manual process. Also, all message queries will be assigned 
a precedence in accordance with current naval daige.c takes. 


The NFCIT ship's communication center will then process tive 


message queries based on the assigned precedence. 
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III. RYIXS EVALUATION CRITERIA 


Pe INTRODUCTION 

The true value of a system to the Navy should be measured 
Byea set of standards of some” type. The author has elrosen 
seven basic subject areas to use as criteria for evaluating 
frrxo. the™Seven areas are: reliability, survivability, 
maintainability, personnel manning, data transmission rates, 
molar cost resource allocation, and contribution to command 
aoe Control. 

mhesuserot satellites foe information exchange purposes 
meenew to the Navy and it is still relatively new to civilian 
@reanizations, such as COMSAT. This newness factor makes it 
extremely difficult to estimate concrete numbers or dollar 
Memes for evaluation purposes. “Even if numbers were cal- 
culated, they could be misleading because of what was and 
mr was not included. A trite but often used @€xpression 
fay be appropriate. at this time: “Figures don’t lie, but 
imars figure,™ 

As an example, assume that 1t 1s necessary to estimate 
the annual costs involved in operating a naval communica- 
tion Station in the continental United States (CONUS). Some 
®: the more obvious "eosts would be: “sallarics Of milirecary 
and civilian personnel, cost of utilities, maintenance on 
the building and grounds, maintenance on radio equipment, 


and general administrative costs. “But what about a 
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costs? For example, there would be training costs for 
both=military and civ@liane personne 1 , “lost eser teem mums co 
the Navy due to travel and proceed time in connection with 
euders, computed retirement pay of both military and 
civilian personnel, cost of maintaining a supply system to 
Support the station, construction and modernization costs 
Mmeartized over a £ive-, 10-, or 20-year period. ~Thesemare 
mimevalid costs that have to be included, but to do so 
on a fair and equitable basis would be difficult indeed. 
ifemecarry the example a little further, political situations 
aed instability with forelgn countries must be considered. 
What about an overseas station? How are expensive moving 
mmecost of living alleowamcesmto be figured in? What about 
Sumeency revaluations and the balance of payments problem for 
foreign employees and American families living overseas? 
What are the costs associated with supplying a station on 
foreign soil with the necessities of life in time of war 
Se voll assin peace? What is the cost of political 
instability in connection with an American NAVCOMSTA 
tecated on foreign soil? What special political situations 
may arise from such a situation? When a statement is made 
Bircieit costs: X dollars tosnun @ communacationestataometor 
ere year, has the statement not Created smlene  oucsenem= 
than it has answered? 

For reasons stated above, the author has eClle@red to 
avoid precise statements of numerical estimates except in 


cases where little or no misinterpretation wil eoeeums 
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Ree RCULABT LAL TY 

For the purpose of this thesis, relaabiViry wer cage 
to RIIXS hardware and the failure that may occur therefrom. 
meee thy defined; reliability will be "considered the mean 
mame between failures on system equipment under normal 
operations. RIIXS has three major areas critical to over- 
peeesystem reliability: CCC, NFCIT, and the communication 
path between the two. 
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StiecemeveTyUliigeim tune world 15 relatives ene Moan 
mipercant part of an evaluation are the relative compari- 
sons made with other "knowns" in the same area of operation. 
meetne present time, there is nothing similar to’ the Riis 
m=ameral Data Control Center in operation. The closest 
System that can be used for comparison is the now defunct 
ijmeeerated Flagship Data Systém (I1FDS) that had been aboard 
m@memUoo Providence for approximately one year. IFDS was an 
haw type ship/shore/ship data link system similar to the 
meoposed RIIXS system. The major difference is that the 
computers, operating personnel, spare parts, display and 
Geter SUpPOrting EDP Equipment were placed aveard veie 
moeovracnce, “fils 1S in contrast tO RIX S  wiere ule cue 
file system is placed ashore. 

Computers that are placed aboard ship are placed 
in a hostile environment and therefore have to have 


additional military specifications that are normally 





custom made to compensate for the unusual operating 
environment. They have to »besdesigned tom@eeke titemeonscant 
siwpevibvataon, <addationaleG-Serces due tompitebhing and 
rolling, and occasional power shortages. 

Based onwethe awither'’s operational expemience aL 
sea and computer operation experience, the following 
assumptions appearereasonable. Dollar for dollar a computer 
System ashore could be built to have a higher system 
melwabalitye than ome placed aboard ship given a fixed 
computing power. Or, stated another way, any computer 
system that can be placed aboard ship should be capable of 
tome duplicated ashore at either a lower price, a higher 
system capacity, a higher system reliability, or some 
Geibination of the three. 

EXpetwience with eI NS has Shown wmme CO sachievera 
@-meain level of system reliabalaty, Less sophisticated 
Gemputers have to be used for shipboard systems as com- 
mamcd to shore-based systems. Thais is indicated by the use 
@e Second-generation computers aboard ships while third- 
and fourth-generation compu temsmanemusedsashomens = ihenenore , 
it 1s reasonable to state that for the same level of sophis- 
tication, a higher reliability factor, as measured by mean 
time between failure, can be expected from shore-based 
computer systems as compared to shipboard systems. 

2° “SNEGET 
The fleet commander's interrogatton terminal abeand 


ship wilt consist mostly of unsophisticated electronmme 
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equipment, the majer exceptions being thesminicen nese 
visual display units. This equipment is small enough to 
allow for duplication to paouide. the desared Trelidpnelet, 
factor. The simplest piece of equipment will be a standard 
Bebetype that can be replaced by any one of the several 
that are normally found aboard large ships. Input/output 
terminals, high-speed printers, and modems are normally 
memsrdered high reliability 1tems with histories of proven 
Shipboard operations. 
3. Communication Path 

The communication path between the CDCC and the NFCIT 
memene critical link in RIIXS. And since RIIXS is proposed 
as a subsystem to FLISATCOM, Whe reliability of the communi- 
@ec1on path depends largely on the reliability of FLTSATCOM 
miccif. 

FLTSATCOM has been Neccened as a satellite communi- 
@eeton system to be a quick follow-on to certain military 
Poe satellites such as TACSAT 1 and LES 6 [Ref. 12]. There- 
ioe, Lt appears logical to compare reliability figures 
gained from these R&D satellites and COMSAT against relia- 
mm@eity figures from current HF radio operations. Of 
@ourse, the comparisons will not be exactly fair to the 
Satellite system because HF holds the advantage in total 
dollars spent on R&D, modification expenditures, length of 
time in fleet operational experience, and redundancy of 
equipment. Nevertheless, some general comparisons can be 


made here. 





COMSAT has found, and with very few exceptions, 
that once a satellite is placed into orbit, it will either 
work perfectly for its designed life period or it will not 
work at all. That is to say that once a satellite has 
Started functioning properly, it will continue to do so 
mn a period approximating its designed life period: On 
mae other hand, if the satellite fails to start functioning 
Peoperly within six months after launch, it™ probably never 
feet, With very few exceptions, the military has had the 
mame experience Wit 1CS Satellites. 

rib Pago communications isenot quite this cutdand 
meee A particular radio path may exist between two users 
at one time of the day and may not exist at the same time 
jee next day. Both users have to be continually searching 
ei@emarequency spectrum to obtain a continuous HF radio 
moo. tf both users ane mobile, the situation gets worse, 
and establishing a continuous HF radio link becomes much 
Ines difficult. 

The concept of RIIXS is based on a reliable communica- 
tion link between a mobile terminal at sea and some type of 
data file ashore. To date, a great preponderance of infor- 
mation indicates that HF radio cannot be used to transmit 
digital information over large distances in a continuous 
and reliable manner as required by RIIXS. 

Current COMSAT operations have shown that digital 


communications are very reliable in the SHF spectrum using 


ZR 






communication satellites as the relay station between a 
ae number of users separated by thousands of miles. 
Until recently, it was thought that FLTSATCOM 

M@pecating in the UHF speetrum would cnjoy the vsame 
meliability factor between users. But recent tests involving 
MmxGsAT 1 have indicated that UHF signals are affected by 
momospheric scintillation. The final results of the tests 
iamesmot been publashed yet, but it does appear that 
Beimcillation eftects are more significant than originally 
Meoucht. A preliminary report on the tests indicates that 
scintillation effects are a result of at least seven 
Vae~iables: 

Frequency of transmission 

Mic OceeSUNSMOt eG y.GAe 

Tame of year 

itiew On —Cay 

Receiver latitude 

Receryver lone tiude 

Simgare ellievation vamclc = toOeeme Satelite 

Wmder worst-case Ssituatrons, scintillation etiects 

Gam .Gause power fades.as highsas Oedb to 12 db; however, 
moter fades this Serious (Wee jot ound toslast longer than 
ime. Or Six secondss{Refij05|s.. ltushouldebemnetedmmenat under 
Similar worst-case situations of sunspot activity, time of 
day, and time of year that HF radio communications over 
distances greater than 500 miles would also suffer serious 


transmass ronset tects: 
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ComrSURV 1 VARGA Ley 

The survivability of “thewRTIXS communicavron peer io 
omer y. crrmtical factor to theweverarl SyStem. = 1on eee 
purpose of this thesis; survivability is considered= tie 
geetity of a ey Stel to withstand hostile enemy action. In 
fms Way, a clear distinction can be made between surviva- 
betaity aid reliability. 

Communication satellites have received a great deal of 
criticism because of ‘the apparent ease with which they 
eam be neutralized. This fact is basically true of FLTSATCOM 
rere analyzing the four satellites by themselves. However, 
compared to the complete Naval Communication System (NCS) 
ama ail res redundant communication Stations, the facts 
Meer a bit different. There are two ways to view the 
Sem@paraison. dhe first 1s to reduce the total number o1 
NAVCOMSTA's to four to be on a par with the number of 
Weer iCOM satellites or, second, to increase the number of 
Geecllites to 23 to be on a par with the number of 
NAVCOMSTA's., 

If it were possible to accurately calculate the cost 
@f reconstructing all 23 NAVCOMSTA's and figure annual 
operating costs for five years, the total cost would 
probably not vary significantly from the cost of launching 
25 Communication satellites with a lates panecn ieee cas 
each, Additionally, if information tramster capaoumene, 


and reliability factors were taken into account, the aeewe 
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amount of information transferred per dollar would probably 
prove to be less with tine SewaeslJli t omen than with the 
ag ane Until proven otherwise, the author will assume 
that a one-for-one exchange ratio between satellites and 
NAVCOMSTA's is reasonable in comparing the SumVvingabe lity of 
a satellite system to that of an HF system. 

In order for a potential enemy to physically destroy 
a satellite he has to launch some type of space vehicle 
to accomplish the job. If this enemy wants to destroy all 
our satellites at the same time, then he has to auntehierat 
least as many space vehicles as we have Sate dulaiie si. 
Depending on the degree of success he desires, he may have 
to launch two or three space vehicles per saied ache wou 
else spend a great deal of money in making each one very 
sophisticated. Additionally, the enemy may want to destroy 
our satellites covertly vice overtly, further complicating 
his problem and adding even more time and expense to his 
project. Depending on the methods the enemy uses to destroy 
the satellites, he probably will be POmeedimEO Cxpemdy as 
many dollars to destroy the satellites as it would cost 
to build and launch then. 

As far as a NAVCOMSTA is concerned, there are 

numerous ways in which they could be rendered useless by 
an enemy force, and a majority of them would involve 


expenses substantially less than the cost of a spai@e vehwelc 


ire 
This statement is the author's conjecture based on his 
Ovum COnmMUnMlcatsons Experience, 
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As an example, it would not be very difficult s#e,cut the 
underwater cables connecting Hawaii and Guam by covert 
means. Destruction of CONUS NAVCOMSTA's would probably 
be more dramatic, but also could be accomplished by covert 
means. If American citizens voluntarily blow up banks, 
it seems more than reasonable that a financial reward would 
meamivate them to render useless several of the m@re impor- 
tant communication stations in CONUS. NAVCOMSTA's located 
on foreign territory always risk the potential of damage 
be adasgruntled nationals. It is reasonable to assume that 
ama@edicated group of personnel, finaneedtwith several 
meblion dollars could knock out every NAVCOMSTA in the 
world within a few minutes of each other using conventional 
weapons. 

The second major fault of satellites is the ease with 
Yaomeh they. can be jammed. This statement must be 
quadaiftied because it is possable to provide satellites 
With certain anti-jam features. At the present, these 
peatures are expensive and tend to reduce the overall 
imeoriation exchange capacity of the satedlate. Butaiteirs 
expected that adwamees in technohogy will tendetomel imanate 
these drawbacks within the foreseeable future. 

In orderetO jmmea satellites thegememy has to make a 
certain investment in a ground station with enough trans- 
mitting power to overpower the desired incoming signal 


from U.S. forces. Also, it is impossible to accidentals 
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jam a communitation satellite; this mans netyemale poling, 
could state that any attempts at jamming U.S. satellites 
would be taken as an act .of hostility. 

Jamming of HF radio signals would generally take more 
assets than EME a comparable number of satellites. 

But it would be possible to "legally" jam HF radio without 
being considered an act of war in terms of contemporary 
standards. 

Two very simple and inexpensive methods could be 
emp reyed for HF jamming. The first would be to drop large 
amounts of chaff over certain land masses or oceans. The 
end result would be to neutralize certain American forces 
eliminating therr communication capability® Or the enemy 
Mey want to conceal his own operations behind a protective 
met Of Chaff. The second means that cowld bewempoyed 
remid simply be for the enemy to transmit his routine 
ieeeeres in the U.S. wrhitary frequency spectrum. Although 
all of the U.S. messages would not be jammed, a substantial 
nmemper would be rendered useless. 

An added feature to the satellite system would seriously 
Gonplveate the enemy's solwtion to physical destruction of 
thessatellite. This feature would@be the addition ofemmeec 
specially synchronized satellites; these three satellites 
would be in a synchronous orbit, but not a geostationary 
orbit. That is to say they would be launched so as to be 


initially synchronized at a point 40 degrees north Of “elie 
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Equator. Due to the Earth's, rotation, avout ean ec ian a 
axis, the satellite would tend to migrate between 40°north 
latitude and 40°south latitude without any significant 
east-west movement. Because the Earth is revolving around 
the sun as well as rotating about its own axis, these 
satellites would make the north-south-north round trip 
imeavel in Slightly under 24 hours. The noreh-s@uch@movement 
of the satellites will create additional tracking problems 
mer receiver stations, “and is serlous enought to make the- 
Mraeking solution cost-effective only on the Navy's largest 
Ships. Again, however, this feature would increase surviva- 
Plaity of the overall satellite system, and naval units in 
the polar regions would now be capable of acim informa- 
mpon through satellites. (FTSATCOM is currently planned 
without any capability to operate in the polar regions.) 

A great deal more sive otanaenton lshavar babikeoron tie 
Survivability of communication satellites from numerous 
mepartment of Defense agencies, “Therefore, thevauthor=teels 
eat it @s*not necessary to disewss the sitwation “any 
mrthers In concluding this section on survivability, it 
becomes apparent that when compared on an equal scale, 
communication satellites offer many benefits not enjoyed 


by HF rad#esein the world of survi walbuel iny . 


D. MAINTAINABILITY 
Maintainability of RIIXS is a major factor contributing 


to the overall performance of the system. Poor maintenance 
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procedures would seriously jeopardize system effectiveness. 
The major question at hand is whether it is easier to provide 
maintenance for an EDP data file system located aboard ship 
Cmeror one located™ashore. 

As Was pointed out earlier, computers that aré lotated 
meeard ships have “to be buat to strict military specitica- 
twons.” Also, they are normally tailor=made “to perform a 
Specialized job. Therefore, any maintenance that was 
performed onthe system would have to be accomplished by 
pemsonne!l specially trained for that system. Also, the 
jemees atid “Some of tire” test equipment required for’ the system 
vom be Specially designed for the system concerned. Computer 
software as well as rari ane Maperenine fall “entomthis sane™@eate- 
gory. 

Shipboard storage space for specialized computer system 
pemets 1S Severely limited on Navy ships. In addition, all 
Sure’ parts’s toredwaboard’ ship would be subject towacceéerated 
G@eterioration due to vibration, humidity and G-forces that 
are not normally asseC lat cd val Ch Ssliewe Stloraye spaccem Re 
maintain a shipboard EDP system, the naval supply system 
will have to inventory thousands of specialized computer 
parts around the world: 

As an example, if a part were to go bad that was vital 
to one of the onboard computers, the following might happen: 
First, the ship's supply center would be searched; failing 


there, the closest supply ship would be searched; 2am 
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there, the closest supply center would be notified to 
supply the part; failing again, the requisition would be 
forwarded to a supply center in CONUS. It might take as 
Meme as several days to locate the proper replacement part 
and several more to retrieve it from the Supply system. 

Of course, this whole example was based on the assumption 
that working test equipment was available to detect the 
medfunctioning part in the first place. 

By placing the computers and EDP file system ashore, 
the maintenance problem should be greatly simplified. 
Pest of all, the shore-based system will be composed of 
standard factory equmpment. “Tiismammitese1f aismveny, 
Benmefacial. Not only will standard spare parts be readily 
mveaglable, but individual part failure may be detected 
eeemer due to greater operating experience of similar 
System components. 

A system ashore has a variety of maintenance options 
e@ealable. Maintenance performed by experienced factory 
trained personnel has very obvious advantages over mainte- 
memce perfommed at sea. This fact, coupled with the 
increased supply of spare parts and factory support, leads 
to the obvious conclusion that maintainability of a shore- 
based EDP system will have distinct advantages over a 


Shipboard EDP system. 
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E. PERSONNEL MANNING 

Historically, the Navy has always been concerned with 
the problems of having enough qualified personnel to 
operate its weapons systems. It is obvious that highly 
megmed personnel are required to operate the m@ncreasing, 
Sopmisticated “support” systems as well as the weapons 
Systems themselves. The increasing reliance on EDP 
equipment for automation and modernization within the Navy 
has caused a tremendous demand for qualified personnel. 
Communications systems are certainly no exception to the 
teacend. ~*lhere is’ no denying on fact that personnel quali- 
fied in the area of EDP will be paramount to the success of 
any communication system. 

The author contends that by maintaining the data base 
agemieme,»as proposed by RIIXS, personnel manning problems 
mame be creatly eased. As was described earlier, a great 
Mapferity of the EDP equapment located at the CDCC will be 
standard off-the-shelf equipment without additional military 
Specifications. This fact has three major beneficial points. 
First, the training of military personnel will be easily 
Standardized throughout the Navy. Second, the training 
of military personnel could be contracted out to civilian 
Organizations, or even computer manufacturers' schools. 
Thirdly, the personnel manning level of the CDCC could be 
largely civilian rather than military. As an example, wenc 


can look at the personnel manning level of a similar 
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system--IFDS. According to classified projec us epem. aon 
f#PDS, a substantial number of officer and enlisved™percom se 
are required to operate the system. No indication was made 
mmmrie use or attempred use of civilian personnel to operate 
the system. RIIXS, on the other hand, can be designed to 
operate almost entirely with civilian personnel, and only a 
handful of supervisory military personnel. 

This philosophy has several advantages. First, the 
Navy does not have to invest large amounts of money into 
fixed training assets such as buildings and computer equip- 
ment. Because of this fact, the Operational system can 
be modified and improved without requiring costly changes 
ime caIning! equipment. cond. BU diva tated pemacemime 
Zaoespend more time in operational billets vice educational 
@eetraining billets. As the Navy continues to reduce its 
Gaeewe and cost of operation, it is important that valuable 
personnel serve in operational vice training billets. 
imurd, casualties among qualified military personnel at 
wea crepresent a loss that cannot be easily replaced. 
wemsidering the large civilian pool of EDP qualified 
personnel in CONUS, an emergency manpower shortage does not 
appear likely. Additionally, civilian personnel will be 
employed under civil. sérvice, and hopetwily more vcancem 
oriented than current enlisted personnel at the rate of E-4 
and below. 

The author feels that it is appropriate to compare 


personnel manning levels of RIIXS to that of a NAVCOMeie 
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As an example, NAVCOMSTA, San Franciséophas “amiuails, 
meplaced all military personnel withvelyi llanepeusonne maaan 
the area of EDP operations. The reduced manpower turnover 
rate and increased experience with the equipment has 
miecreased both effectiveness and efficiency in this area. 
Therefore, it appears logical to assume that this same 
ire of superior performance by civilian personnel can be 
expected in the operation of EDP equipment in the CDCC of 


RIIXS. 


F, DATA TRANSMISSION RATES 

Wire rate at which information can be entered into and 
meerievyed trom-a data base depends on many factors: size, 
Meeation, organization of files, and type of equipment used. 
Mata transmission rates will be considered with the under- 
Standing of holding ali variables constant except location 
of the data base. Of primary concern is whether to locate 
Pree data base aboard ship or in CONUS. 

The speed at which information will be transmitted will 
Be near the speed of eee (heretore mwenty Lic errcne 
mission path will affect the time it takes to transmit and 
receive information. In the case of synchronous communica- 
tion satellites, this delay is approximately one-fourth of 
a second for a one-way transmission. Since the data base 
in question is neither voice-oriented nor réal-time-orlemecan 
this delay period 1s not a critical factor. In other ome 


it is assumed that a NFC will not mind waiting a half second 






Wenger tommeceive information from a shore-Wieatedmaar. 
base than from a ship-located data base. 

Neglecting time delay then, the real question is how 
mech information can be retrieved in a given time period. 

If the data base is located aboard ship, then the information 
exchange rate would be limited only by the mechanical device 
used to print the retrieved information. Currently, this 
would be in the neighborhood of 2000 words per minute for 
standard shipboard equipment. (It is difficult to imagine 

a need for a print speed greater than this to support a 
Single NFC.) 

The major drawback to the data base located aboard ship 
mereene problem of updating the data base with current informa- 
imen, ihere are two major areas of concern here. “First 
is the speed at which the data base could be updated, and 
Seeondly, the problem of correlation and validation. 

Cummently, sehe most reliable means of updating would 
be 75 and/or 100 word per minute radio teletype. For the 
Same of the data base as described in chapter II, a great 
number of RTT's and corresponding HF channels would be 
required to satisfy the updating requirement. 

The immense task of correlating and validating the 
information prior to”entering it into the data file™aise 
proposes a problem. If this chore were accomplished 
prior to shore-ship transmission, then some type of head- 
quarters similar to the CDCC would be required (just as im 


RIIXS). If the correlation Was not accomplished pruommca 
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transmission, then two different problems ase). ulaes t 

is that a much higher information transfer capacity will 
be required to transfer raw data vice correlated. data, and 
second, the fact that both additional manpower and space 
would be required to correlate the data upon reception 
aboard ship. 

If the data base is located ashore, then obviously the 
user is separated from his desired product by a very real 
barrier. The only way to overcome this barrier is through 
the use of a high-speed and very reliable means of exchanging 
information. Although at the present time mo such sysmem 
is available, FLTSATCOM will solve this problem in the not 
foo distant future. | 

Assuming that FLTSATCOM 1s implemented according to 
plans, the same assets will be available to the NFC whether 
the data base is located ashore or aboard ship. This will 
give the NFC the ability to use a 2,400 bps digital data 
lemk for transferring information from point to point. pixe 
basic question then becomes whether more digital bits of 
information must be transferred to update a shipboard data 
base system as compared to digital bits of information 
transferred in response to a query from the NFC through 
RIIXS. The exact answer will be a command decision based 
on the value placed on the data base itself. The author 
feels that to answer this question now is above and beyond 
the scope of the thesis; and that it is only necessary £0 
point out that this aspect should be considered by personnel 


responsible for building tie Sys ven. 
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There appears to be little doubt that no matter where 
tite data base is located, there will®be majer pwebiems 
associated with reliable high-speed data transmission 


maces . 


fee DOLLAR COST RESOURCE ALLOCATION 

iO SayeGnatedte1sS. possible to putman cxac tacotaam 
@a@ec On RIIXS at the present time is pushing the absurd. 
The two largest unknowns happen to affect the two largest 
dollar investments in the system. These two unknowns 
Mise 46h thhed« degree of success reached by FLTSATCOM and the 
fweeee and type of computer equipment needed to maintain 
poe NFC'sedata base. 

Without FLTSATCOM or a similar satellite system, 
mixXS as proposed will not be possible. The high-speed 
Gigital data links provided by synchronous satellites 
Mmeeevital to the successful operation of RIIXS. ~Althoueh 
PeEXS needs the assets provided by FLTSATCOM, the oppo- 
Bate is HOt true, Theretencme ere development ands miele. 
mentation costs associated with FLTSATCOM cannot be 
mecaited against RIIXS., 

Welter than Initial deveroumene costs, the “three Mavs 
cost areas are the NFCIT, CDEC, and personnel.” Uren er 
Should be less difficult and much less expensive tome ae! 
aboard ship than IFDS. The lessons learned during the one- 


year operational experience with IFDS should be app ireaae 
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HOORTIXS. The proposed equipment for eenewNPCT Peaiiaeecmere cc 
mstallation costs should be less than one “and onc gare 
million Homiaies . 

The most expensive part of the whole RIMUXS sy seen ae 
ie the CDCC. The expenses here can be divided into two 
meyer areas, he first aréa 1s the physical building 
meceilt,. and the second is the EDP equipment required to 
Maintain the data base for the NEC, 

mic CUCG should be Tocated in -elose proximmty stoma 
melon lCOM ground terminal to increase transmission security, 
reduce transmission losses, and reduce transmission costs. 
Migtially, all FLTSATCOM ground terminals will be located 
MmemNeVCOMSTA's. This fact should Welp Yeduce initial 
@emstruction costs by at least providing the real estate 
Meeeessary to build the CDCC. 

Cons triuctaon of the bDuliding ~shomla be according fe 
mime protective specifications of an important communica- 
t10ns center, such-as a NAVCOMSTA. The communication path 
between the CDCC and the FLTSATCOM ground terminal can be 
Meequately satisfied by conventional coaxial cable. The 
Major concern will be in supplying Security for the cable 
meself. 


The EDP equipment. within the CVGG aa tee those. 


expensive part of RIIXS. It 18 €nvisienedstiawe ea 


‘This figure is an estimate by the author based om simu 
Sys ceils. 
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three computers will be required along with sophisticated 
peripheral and display equipment» @A monenecenpretc ata 
eammipment cam be fownd im chapter Ill; it 1s estimatedmphat 
mie costs»will be several million-dollars. As®thoughethe 
costs ee high, the opportunity “ser total system 
cavanes are great when compared to the costs of constructing 
Several fli@®ating CDCGes for all NFC's#alie thestimer 
FRersonnel costs are expected) to be high and alsoeto 
merease with time as»swage- rates inerease. It 1S santaci- 
peated that no more than 10 or 12 persons will be required 
Gemeperate the NFGIT whale 25 or 30 will be nequamed te 
@perate the CDCC. All the personnel in the NFCIT will be 
fads taryewhile only 20 or 30 per cent meedeto be im the 
OecC. In the area of personnel manning and job description, 


mec experience gained from IFDS should be drawn on heavily. 


H. CONTRIBUTION TO COMMAND AND CONTROL 

the concept of satellite Communireacson.. andi Sern 
particular, offer tremendous potentials for improving both 
mae Strategic and tactical aspe Ges om command and. Comune le 
No longer will ships be confined to certain designated 
fmouces for communication purposes.) wraartional lmmes sor 
communication no longer exist with the establishment of 
reliable satellite communications. Fleet commanders would 
have the opportunity to operate their fleets in areas 
chosen totally for military reasons vice communication 


purposes for the first time in all of naval history. eu 
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major campaign in the last thousand years, whether at 
sea or on land, had to operate along established lines of 
aommunication.  Synchmonous satellites provide the potentwal 
for an umbrella of communication assets around the world, 
and RIIXS provides the NEG swath aimobilevdata baseeot ain. 
to-date vital information. 

LieGont Las teaielieecntaNavy policy vadwerti Ses @tiem loca ulen 
of NFC'ts by allowing them to operate from World War II 
fet agce cruisers. They even announce the NFC'sS coming and 
poing by raising and lowering his flag. Such policy allows 
mee NFC and, in particular, flagships to become relatively 
ey targets for enemy action. NFC's are given large 
staffs and volumes of paper work for support. Putting all 
mos information together results in the designation of 
MPC's and/or their flagships as hawgimiralne tarvcetsetoOmmememy 
@etion. In the case of the American Navy, destruction of 
fies tlagshap results in the destruction of a large amount 
of the NFC's decision making ability along with his 
ability to communicate his decisions and orders. 

Oimabresother hand, thecconeept ofeRI1XS al lows @emeny 
Ship in the Navy with FLTSATCOM capability to become a 
potential flagship with command and control capability 
meariy equal to the original tflagsitage Capability. see 
is because RIIXS allows the NFC to maintain a data base of 
valuable information in a secure location in CONUS. This 


information can then be Yretrieved by any naval vessel with 
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FLTSATCOM capability. RIiIXS once again allows every NFC 
to operate with the freedom of movement once enjoyed by 
Admiral Nelson and Commodore Perry. 

Iworvery important facts arise from tas Newl, =aequi1 
freedom: command mobility and rapid command assumption. 
Command mobility is interpreted as the ease with which a 
NFC can move throughout his area of command whether at 
Sea or ashore. RIIXS will allow a NFC to travel incognito 
throughout his whole area of command with virtually 100 
mer cent of the command capability that he would have on 
his own flagship. 

The enemy is now confronted with a high-value target 
Maat 1S also highly mobile and elusive. If the NFC's 
Meeoship 1s destroyed, his new flagship will be the closest 
erp With a FLYSATCOM and RIIXS capability. He can now 
carry out operations on a second ship much the same way 
memmodore Perry did in the Battle of Lake Erie. 

Updating tire sitUatron toweurrent times ,~we can 
Examine what happened to the USS Newport News in iene A 
non-hostile explosion in the number two turret forced a 
Porentaal fleet flagship to retire fuom the Iicer fo, 
several months to anders repairs. lieeethe Newporre Nes 
had been a fleet flagship then a great deal of information 
vital to the operation of the fleet would have been lost. 
(If not, then where is the Justification {f0r 25-yean jo 


cruisers as flagships?) Had RIIXS been available at the 
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time, the fleet would hardiy have missed the Newport News' 
departure as the fleet Commander transferred to anoticr ip 
and carried on operations nearly as before. 

The second big factor is rapid command assumption, In 
mic eventof the death of the NFC, the next senior iianeiun 
the fleet will be able to assume command faster and more 
@ecisively through satellite communications,  Throughekibp. 
he will have virtually all the same informatin that his 
predecessor had even Shou oi sheds Ships may be separated 
by many miles. This ability of rapid command assumption 
with near "complete information" of both a tactical and 
PeaecOlG Mature 1S an extremely valuable asset. 

For those naval officers who believe figshtime ships 
mili, be around for some time to @eme; they should review 
mic battle of Jutland, Admiral Jellicoe was umable to 
direct a.vastly superior naval force into a decisive battle 
against the smaller German naval force because of his 
tack Of control. He had command of his forces but he lacked 
control of the situation due to poor (or no) communications 
Mien the various elements Of 1S foree, He narrowly, missed 
the opportunity to completely annihilate the German naval 
force and possibly to shorten World Wax I by jone crvene 
years as a result of poor cemmunicatrons. If Nerina 
the Battle of Jutland is a dramatic example of how reliable 
communications can tremendously affect command and control 


at sea: 
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IV. CONCLUSIONS 


The Remote Interrogation Information Exchange System 
Concept is based on the premise that future NFC's will need 
a data processing system to assist them in decision making. 
mre necessity for such an EDP system with a large data 
Bese Was presented in chapter I. It was shown that the 
NFC's sphere of influence has grown enormously, yet the 
eim@e Within which the NFC must make tactical decisions fas 
Beem reduced substantially. Additional factors that bear 
heavily OM Cnem Nec are “volatile political situatrens> ecmilal 
Mvelear weapons capable of annihilating large portions of 
mrs fleet with little or no warning. 

itm today sscomplex World, neirthner theeNFC mMeonmmars 
medit 15 Capable of committing to memory all the™vital 
jmeems Of information required for accurate and timely 
@ecisions. Therefore, recording and filing systens will 
be a requirement for the NEC Of 7Unle seethnce 

Approaches to this problem are clouded by the more 
encumbering questions of where to put the data-file system. 
wily two choices are really avarlanple;:™  tecated renocely 
trom the NFC or in close proximity townmem. Klis rescees 
this question quite convincingly with the areumencs pres need 
in chapter ITI. It is envisioned that the data-21 lees) 


of RIIXS would be large enough to require the use of large 
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electronic computers to organize, update, and retrieve 
information from the data base. 

Seven basic criteria were used to compare such a 
System located aboard ship with one remotely located 
Boamore. Ihe seven areas»are: reliabilwty, sunvivabadai, 
maintainability, data transmission rates, personnel man- 
Mime levels, dollar cost resource allocation, and contraibu- 
men to command and control. dIn all but one, the RIIXS 
Gomcept of placing an EDP system ashore was superior to the 
alternative shipboard system. RIIXS is a complete system 
concept using the advantages of shore-based computers with 
Mier aDilaty to transfer vital information to the NFC through 
mre use of FLTSATCOM satellites. 

em orLef Stimmary of the evaluation criteria demonstrates 
wee RIIXS is far superior to any data-file system yet pro- 
meeecd in the support of NFC's. In the area of reliability, 
PieexS 1S vastly superior to an EDP system located aboard 
Ship for several reasons. First, computers located aboard 
ships operate in a hostile environment. This means costly 
additional design features and/or reduced computing 
Gapability. Second, the availibility of spare parts 1s 
Bewerely limited by the spore Space aboard Siips. = Aum 
factors of supply greatly favor a computer system located 
ashore vice one located at sea. Thitd@eboth the deve. 
competence and number of personnel available to provide 


melintenance are more plentiful ashore than at seam 
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The survivability of RIIXS is dependent mainly on tiie 
ability of FLTSATCOM to survive hostile enemy action. Russia 
Memtne Oily country with elther the capability or these@ecime 
to destroy orbiting satellites for at least the next ten 
meemr>, but the same is not true of a naval vessel carrying 
a computer system. Any of a large number of potential 
enemies, or even elements of nature, are capable of destroy- 
me the effectiveness of a ship-based computer system, If, 
fHomeno other reasons than the fact that ships catch fire, 
have internal explosions, and occasionally sink, the author 
feels that RIIXS has a higher degree of survivability than 
ayshipboard computer system. 

The ability to perform proper maintenance 1s crucial 
mpem~ne overall effectiveness of any system. A shipboard 
computer system suffers from some of the same problems 
imsted under reliability: shortage of spare parts, 
emertage’ ot qualified personnel, hostile operating environ- 
ment, and specialized equipment. These four problem areas 
meme ticarly eliminated by the Central Data Control Center 
Cepee) of RIIXS. 

The personnel mannrmg problems of a sophisticated 
computer system at sea are tremendous. The Navy 1S continu- 
ally fighting the problem of maintaining adequate numbers 
of qualified personnel. The more sophisticated and more 
Specialized the system, the more difficult the problem. 


RIIXS reduces this problem by placing the most cempivedweee 
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part of the system ashore. In this way, factory-traied 
Civilian personnel will be in large supply for both 
maintenance and operator positions. 

The data transmission rate for RIIXS is the 2400 bps 
channels provided by FUTSATCOM. This rate™is™subs vameally 
master than thre conventional 100-word teletype used in HF 
communications; however, a very large number of messages 
well be sent using REYXS® The major question for considera- 
tion is: Would more time be used answering queries through 
RIIXS at 2400 bps than would be used in updating an EDP 
data base using HF 100-word-per-minute teletype? Even if 
tWe answer were to be in favor of putting the computer 
system aboard ship, the other six areas greatly favor RIIXS 
and would overshadow this point. 

Dollar "ees resource allocation is a very difficult 
@eestion because of "technical unknowns” and political 
miacatyvons. There should be little argument to the 
Statement that it is cheaper towbuild “a computer™sysitem 
ashore than to build one aboard ship. Two very dramatic 
examples ofthe costs involvedewith placing a computer 
eystem@aboard ship are NTDS°and IPDS: 

The comtrabutions*of BMETSATCOM and RIIXS to nayal 
command and control are as important and dynamic as has 
been the introduction of HF radiowand the digital Cempeumer. 
FLTSATCOM has the potential to provide a worldwide umbrella 


of communication assets for naval vessels. RIIXS, in 
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effect, has the potential for providing them feat 
mobile data base of up-to-date vital information. 

The concept of RIIXS is a capability never before 
experienced by the Navy. Because of this, some naval 
Officers may consider it a luxury. AS a result of this 
research, however, it is believed that RIIXS is not a 
itexury but rather an integral part of command and control 
that should be incorporated into the naval structure as 
Geely as possible. Those officers who féel reliable 
Communications are an expensive luxury should ask them- 
aaeves about the Pueblo, the Liberty and the "EC-121." 

Per examewe, RIIXS could have provided an invaluable 
Service during the "Pueblo incident.'' The RIIXS data base 
Gould have told what the USS Pueblo was, its mission, its 
ewecd, its armament, crew complement, and political implica- 
Gees SUrrounding it. The type and strength of North 
morean land, sea and air forces in the area, and their order 
of battle would also have been available. Of monumental 
importance to the NFC would have been information about 
Mbrwendly forces" and their commands available to assist 
prem rueblo. In addition, FLISATCOM woulda have provided 
reliable and secure communications between the Pueblo and 
all commands concerned. 

Certain personnel will argue that those circumstances, 
and in particular the "“Puéblo incident,™ will not Wappen 


again. Therefore, there is no need to provide sophisticated 
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communication systems such as RIJIXS and FLiSA ee eee 
Gommand.and control... There is only one gia) sto scian see 
that these incidents do not happen again and that is not 

to supply the enemy an American Navy with which to prey 
mem. if there is to be an American Navy to patrol the 

seas and protect the homeland, then it should have the tools 
to accomplish the job effectively and honorably. 

An obscure and maybe overlooked adversary to reliable 
mee SeCUre CoMmmuntGations is the naval bureaucracy itself, 
Naval organizations and commands are planned around estab- 
ieiied communication links. If there is a radical change 
to those communication links, a certain amount of change 
must be reflected in the existing naval command structure. 
@eeause Of this, a certain amount of resistance to FLTSAICOM 
ana RIIXS, in particular, will emanate from a resistance to 
change within the Navy itself. 

RBiIXS@was not conceimedseas a staibiemsystem to Sei 
omby one commander. It is both possible and desirable 
to expand RIIXS capabilities to lower levels of operational 
command. As an example, RIIXS could be implemented in 
Several steps: Step one would be for the numbered fleet 
commanders; step two for the task force commanders; step 
three for the group commanders; step four would be for the 
unit commanders, and step five for the element commanders. 

A great deal of argument will continue in favor of the 
various commanders being in personal control of theipeo @ 


private data bases of information. But it 1S not phy sie mee 
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or financially possible to supply all tie varvotsc ware 
commanders with private data bases and expect them all to 
Bemrorm as well as a single CDCC as described by Riise 
Under the author's concept of RIIXS, the NFC will maintain 
operational geneva Cr RilxXS at. all times. 

A very important factor that should not be overlooked 
and certainly must be taken into account during the 
decision making process is that both FLTSATCOM and RIIXS 
Mave very real adaptations for civilian use. This is true 
meen in the development stage and in the event of a general 
disarmament. FLTSATCOM and RIIXS have the ability to 
Serve the nation both from a military and a civilian stand- 
Momnt. Ihis is not true for many of the multi-million 
weolblar weapon systems currently under construction. 

iieless than five years, it will be possibiec to puyeimiee 
and launch synchronous communication satellites for less 
than it now costs to purchase one F-14 with spare parts. 
mimese two military items may be equal in price, but they 
@ertainly are not equal in the service they can provide 
to the Navy or even the nation as a whole. Current cost 
figures indicate that it would be possible to completely 
implement FLTSATCOM for approximately the same costs as 
one additional F-14 squadron. When decisions like this 
have to be made by high-ranking officials, serious atten- 
tion should be focused on the question: Do we need addi- 


tional weapon systems, or do we need more support systems 


64 








toe make our current weapomsemome eiiectives Sra ico 


and RIIXS will make current weapon systems more effective! 


65 





HO. 


el 


EZ 


ES 


BIBLIOGRAPHY 


Chief of Naval Operations SOR 32-98 FLISATCOM Sysecin( Uye 
July 1972 (€SECRET Document). 


Chiet of Naval Operattems Technreal Evaluation 0: [Epa 
september 1970 (CONFIDE! ocument). 


Chief of Naval Operations Installation/Implementation 
Plan for shtp/Shome,olip Datagiom. ay August 1970 
wee) a eee 


(CONFIDENTIAL Document). 


COMSAT Technical Review, Volume 1], Number 1, Fall 1971, 
COMSAT SCorpem Basiineton, Dic. 


Grainell. ponaildy P,, LEDR, USN. Deputy Commande: 
Onegatueniier leetpand Evalijarion Force facrerc. 
Start ever sondal imeerviiew, January IZ 2oaloy 3s. 


ehmnson,seaniel E., LT, USN, Deputy Commander Operatrona. 
Fest #and Evaluation, Force Pacific, Staff.  Persigmal 
interview, January 2 1973. 


Martin, James T., Future Developments in Telecommunica- 
tions, Englewood Civiis, New Jerscy, Prentice- 
oe ge 





Martin, James T., Teleprocessing Network Organization, 


Englewood Cliffs, New Jersey, Prentice-Hall, 1970. 

Memo) Eleetronics Laboratory Center jweinteorateds ia. 
ship Data System (IFDS) (U), July I969 (CONFIDENTIAL 
Document). 


Ormewein, Norman R,., Naval Elle@ctronmes Vaborarery Cenc 
Code 1400. Personal intervirerse January S—-l2 0) 


Potter, E. B., and Nimetz, Chester @we. Sea Powers wea 


History, Englewood Clifis, New Jersey, Prentice ‘ 
Hall, 1960. 


Rodgers, Gary U., Naval Electronics Laboratory Center, 
Code 1400. Personal intervie eOerober 25pm ae 
Enrough Maiven Sy eomeor 


Schneidewind, Norman F., Naval Postgraduate School, 
Code 55 Ss. Personal interview, Pebrilary e72eeloe ee 


66 








#4. Shearer, Richard 1. Naval Electronic aie yaaa, 
Center, Code 1400.” Personal” Invery vem, Januar) ee 
Woe S: 


mo, ohutters, Raymond E., Naval Electronics Laberaton 


Center, Code 1400. Personal interview, Octenere a. 
i? 2, (nreugn Mawel. 1975, 


67 








wn 


INITIAL DISTRIBUTION Siam 


Now Gopaes 


Defense Documentation Center 2 
Cameron Station 
Aiexandria, Virginia 22314 


iabrary, Code s0212 2 
Naval Postgraduate School 
Momeercy, Calirornia 93940 


Asst’ Professor James P. Hynes, Code 55 Hj if 
Department of Operations Research 
and Administrative Sciences 
Naval Postgraduate School 
Moncerey, Calitornia 93940 


Pub rary , sCodenss 5 1 
Naval Postgraduate School 
Monterey, California 93880 


Commander, Naval Communications iA 
Sonmand Headquarters, Code NiS 

4401 Massachusetts Avenue, NW 

Pashinetomn, D, C. 203910 


Gommander, Naval Electronics 3 
Laborawem, Center, Code. l700 
pine Diccopecaliforiia So7152 


Eiowehn CC. Lawlor, Jr. , USN ] 
c/o George H. Newberg 

5806 Seaboard Avenue 

Jacksonville, Florida 32210 


68 








UNCLASSIFIED 


ecunty Classification ; 
DOCUMENT CONTROL DATA-R&D ; 
(Security classification of titie, body of ebstract and indexing annotation must be entered when the overall report is classified) 






2a. REFORT SECURITY CLASSIFICATION 


Une ascii 


= A 
ORIGINATING ACTIVITY (Corporate author) 


Naval Postgraduate School 
Monterey, California 93940 


REPORT TITLE 


Remote Interrogation-Information Exchange System: A Technically 
Viable Aid to Naval Command and Control 


DESCRIPTIVE NOTES (Type of report and, inclusive dates) 


Master's Thesis; March 1973 


AUTHOR(S) (First name, middie initial, iast name) 


weea Conrad Lawlor, Jr. 


REPORT DATE 7 Je. TOTAL NO. OF PAGES 7b, NO. OF REFS : 
March 1973 70 iL : 


B- CONTRACT OR GRANT NO. 9a. ORIGINATOR'S REPORT NUMBER(S) 


b. PROJECT NO. 





9b. OTHER REPORT NO(S) (Any other numbere that may be eeeigned 
this report) 


x 
i 

qd. 
0. OISTRIBUTIO 


j 


i 










es tneeeemnes teeter tetteetineniene nani 
1. SUPPLEMENT ANY NMUTES 12. SPONSORING MILITARY ACTIVITY 


Naval Postgraduate School 
Monterey, California 93940 







3. ABSTRACT 


The concept of accessing a data base and EDP equipment located 
ashore from ships at sea is presented as a complete system entitled 
Remote Interrogation Information Exchange System (REPS eee lite 
system contains the following elements: a data base located 
ashore; an input/output’ terminal located aboard ship; and a 
Geioaead data link, provided by FLTSATCON, eolmeecting Chepeva. 

RIIXS is designed to supply the fleet commander with Opetlartl ome 
information vital to command and control in addition to providing 
command mobility and rapid command assumption. RIIXS is evaluated 
on the following criteria: reliability; survivability; Man taal 
bility; personnel manning; data transmission rates, do Liar Coa 
resource allocation; and contribution to command and control. RIIXS 
is shown to be vastly superior to a similar system located aboard 
Sip. 


CAR Ld VEAL PTE EEE Ne 

my FORK 4 APR 

DL wees A aigtey (PAGE 1) UNCLASSIFIED 

B/N 0101-807~-6811 . : 69 moon Gecurity Classification A- 31408 








PmCLASSTIFIED 


Security Classification 
= Renee Me GLAD ON ROT EA ee 
LINK A Link 6 LINK C 


4 
KEY WORDS 


. EE. ann 


Communication satellites 

Information exchange system 

Command and Control (communications) 
Information retrieval | 


EDP system (remote access} 





LOC NEMS AN CEE HRLALOEIE TRUSS ERIE IIIT SPT TOIT TE TN SS aa SESE OE ES ee 


> ES FORM ¢ 4 “gO 
DD) nov colt aga (BACK) UNCLASSIFIED 
S/N 0101-807-6821 70 Security Classification A-31409 




















on information exchang 


“man 





